A potentiator induces conformational changes on the recombinant CFTR nucleotide binding domains in solution.
Nucleotide binding domains (NBD1 and NBD2) of the cystic fibrosis transmembrane conductance regulator (CFTR), the defective protein in cystic fibrosis, are responsible for controlling the gating of the chloride channel and are the putative binding sites for several candidate drugs in the disease treatment. We studied the effects of the application of 2-pyrimidin-7,8-benzoflavone (PBF), a strong potentiator of the CFTR, on the properties of recombinant and equimolar NBD1/NBD2 mixture in solution. The results indicate that the potentiator induces significant conformational changes of the NBD1/NBD2 dimer in solution. The potentiator does not modify the ATP binding constant, but reduces the ATP hydrolysis activity of the NBD1/NBD2 mixture. The intrinsic fluorescence and the guanidinium denaturation measurements indicate that the potentiator induces different conformational changes on the NBD1/NBD2 mixture in the presence and absence of ATP. It was confirmed from small-angle X-ray scattering experiments that, in absence of ATP, the NBD1/NBD2 dimer was disrupted by the potentiator, but in the presence of 2 mM ATP, the two NBDs kept dimerised, and a major change in the size and the shape of the structure was observed. We propose that these conformational changes could modify the NBDs-intracellular loop interaction in a way that would facilitate the open state of the channel.